Cryopreservation of embryonic cerebral tissue of rat.
Embryonic cerebral tissues (ECT) either fresh or frozen-stored, were cultured and transplanted into the cerebella of neonatal host rats. Many variables including composition of the freezing medium, freezing and thawing rates, and storage time in liquid nitrogen were studied systematically. The results indicated that the following conditions yielded good results for tissue culture: using 1 M Me2SO as the cryoprotectant, freezing the brain tissues at a rate of 1 degrees C/min until it reached -70 degrees C, storing the frozen samples in liquid nitrogen and thawing them fast in a 37 degrees C water bath. The viability of the frozen-thawed tissues was assessed by their abilities to grow and differentiate in vitro and in vivo after intracerebral grafting. In tissue culture, growth and differentiation were similar to those of the fresh ECT. Cell morphology and staining reactions were normal in supravital methylene blue staining, cresyl violet staining, and acetylcholinesterase staining. Neurons had well-developed Nissl bodies, and cholinergic neurons also differentiated. Autoradiographic studies showed that more than 50% of the neurons had the ability to uptake gamma-aminobutyric acid with high affinity. In brain tissue transplantation, 9 of 12 transplants survived subsequent grafting after cryopreservation. Moreover, the grafts of surviving cryopreserved tissue displayed cytological and cytoarchitectural characteristics identical to those of fresh grafts. All grafts were integrated with the surrounding host neural tissue. This suggested that there may be synaptic connections between the transplants and the host brain tissues. From this and similar studies on the subject by others wer conclude that cryopreservation is a feasible method for storage of embryonic brain tissue to be used later for intracerebral grafting.